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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the optical transmission device which changes and multiplexes the second different signal from the 
amplitude-modulated signal by which frequency multiplex was carried out, and this to a lightwave signal A 
modulation conversion means to bundle up said amplitude-modulated signal by which frequency multiplex was 
carried out, and to change into a frequency modulating signal, It has an optical transmitting means to carry out 
multiplex [ of the output and said second signal of this modulation conversion means ], and to change into a 
lightwave signal. Said modulation conversion means The optical frequency modulation section which considers 
the amplitude-modulated signal by which frequency multiplex was carried out as a modulation input, and outputs 
the lightwave signal by which frequency modulation was carried out, The optical frequency local oscillation 
section which outputs the local oscillation light of this lightwave signal by which frequency modulation was 
carried out, and the optical frequency which left only the intermediate frequency, The optical multiplexing 
section which multiplexs said lightwave signal by which frequency modulation was carried out and said local 
oscillation light, The optical-heterodyne-detection section which considers the lightwave signal it was 
multiplexed [ lightwave signal ] by this optical multiplexing section as an input, and outputs the electrical signal 
of an intermediate frequency equal to the difference of the optical frequency of said lightwave signal by which 
frequency modulation was carried out and said local oscillation light is included. The optical transmission device 
characterized by setting up more greatly than the sum of the mesial magnitude of the occupied bandwidth of 
said lightwave signal by which frequency modulation was carried out, and the occupied bandwidth of said second 
signal the difference of said local oscillation light and said main optical frequency of a lightwave signal by which 
frequency modulation was carried out. 

[Claim 2] Said amplitude-modulated signal by which frequency multiplex was carried out is an optical 
transmission device including the video signal of many channels according to claim 1. 

[Claim 3] Said optical transmitting means is an optical transmission device containing the electrical signal 
multiplexing section which multiplexs electrically the electrical signal and said second signal of said intermediate 
frequency, and the optical transmitting section which outputs the lightwave signal by which intensity modulation 
was carried out by considering the output signal of this electrical signal multiplexing section as a modulation 
input according to claim 1 or 2. 

[Claim 4] Said optical transmitting means is an optical transmission device containing the two optical 
transmitting sections which output the lightwave signal by which intensity modulation was carried out by 
considering the electrical signal and said second signal of said intermediate frequency as a modulation input, 
respectively, and the optical multiplexing section which multiplexs the output of these two optical transmitting 
sections according to claim 1 or 2. 

[Claim 5] The optical distribution section in which said optical transmitting means distributes the output light of 
one laser light source and this light source to two, The first external optical modulator which while was 
distributed, and considers the electrical signal of said intermediate frequency as a modulation input, and carries 
out intensity modulation of the light, The optical transmission device containing the second external optical 
modulator which considers said second signal as a modulation input, and carries out intensity modulation of the 
light of distributed another side, and the optical multiplexing section which multiplexs the output of these two 
optical transmitting sections according to claim 1 or 2. 

[Claim 6] It has the optical receiver which receives the lightwave signal transmitted to the optical transmission 
line from said optical transmitting means. This optical receiver The light / electric converter which changes a 
lightwave signal into an electrical signal, and the electrical signal distribution section which allots the electrical 
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signal which this light / electric converter output for 2 minutes, 5 is [ claim 1 which includes the means which 
carries out opposite phase addition in the electrical signal of another side which adjusted the phase and 
amplitude of an output of the filter means which takes out the second signal from one side of the distributed 
electrical signal, and this filter means, and was distributed by said electrical signal distribution section thru/or ] 
the optical transmission device of a publication either 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for transmission of the broadband signal by the lightwave signal. It 
is related with the technique of transmitting simultaneously the signal by which frequency division multiplex was 
carried out especially, and other signals with an optical fiber. It is related with the technique of transmitting 
simultaneously the video signal of cable television (CATV), or a video on demand (VOD) and others, and the 
signal transmission of a telephone, or data communication and others on the same transmission line, in more 
detail. 
[0002] 

[Description of the Prior Art] In image transmission systems, such as CATV, it is required that another video 
signal should be sent only to the destination which had the demand of transmission like VOD besides the usual 
video signal. In transmitting various signals, such as a telephone and online communications, besides CATV, in 
preparing a transmission line for each reason, there is a problem in cost and it has become pressing need to 
enable it to send many signals in one transmission line. 

[0003] When transmitting two or more transmission signals simultaneously, the approach by frequency multiplex 
has been used conventionally. Such a conventional example is shown in drawing 9 and drawing 10 . Drawing 9 
shows the example of a configuration of the optical transmission device which transmits simultaneously the 
signal transmission (this is called "second signal") of a multi-channel AM video signal, a telephone, or data 
communication and others, and drawing 10 shows the signal wave form of each part. In drawing 10 , (a) thru/or 
(d) are the signals of a transmitting side, and the video signal of an intermediate frequency with which the multi- 
channel AM video signal was carried out for (a), and frequency conversion of the second signal and the (c) was 
carried out for (b), and (d) show the multiple signal with which it was multiplexed in two signals. Moreover, (e) 
thru/or (g) are the signals of a receiving side, and the video signal of an intermediate frequency with which (e) 
was separated from the input signal, the receiving multi-channel AM video signal with which frequency 
conversion of the (f) was carried out, and (g) show the second signal separated from the input signal. 
[0004] In this conventional example, frequency conversion of the multi-channel AM video signal is carried out, 
and the second signal is transmitted using the vacant frequency band. That is, the multi-channel AM video signal 
(a) inputted from the first input terminal 101 is inputted into a mixer 103, and the signal from a local oscillator 
104 is mixed. By removing the low-pass component of the output of a mixer 103 with the high region filter 105, 
the video signal (c) of the intermediate frequency by which frequency conversion was carried out is acquired. 
This high-frequency component of the second signal (b) inputted from the second input terminal 102 on the 
other hand is removed with the low-pass filter 106. It multiplexs and the output of this low-pass filter 106 and 
the output of the high region filter 105 are inputted into the optical transmitting section 107. The optical 
transmitting section 107 is carrying out intensity modulation for example, of the semiconductor laser for 
transmission, changes the inputted multiplexing signal into a lightwave signal, and transmits to the optical-fiber- 
transmission way 108. In a receiving side, it changes into an electrical signal with the photodiode in light / 
electric converter 109, and separates into two signals, and one side is inputted into the high region filter 110, 
and another side is inputted into the low-pass filter 111. Thereby, the video signal (e) of an intermediate 
frequency is acquired by the output of the high region filter 1 10. It mixes with the output of a local oscillator 113 
with a mixer 112, frequency conversion of this video signal is carried out, and it returns to the original frequency. 
Thereby, a multi-channel AM video signal (f) is acquired by the first output terminal 114. On the other hand, the 
second signal (g) is acquired by the output of the low-pass filter 111, and this is outputted to the second output 
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terminal 1 1 5. 

[0005] Although frequency conversion of the multi-channel AM video signal shall be carried out collectively here, 
frequency conversion can also be carried out for every channel. Moreover, frequency conversion of the second 
signal may be carried out. 

[0006] Here, as shown in drawing 10 , division multiplex [ of the frequency band (90MHz thru/or 450MHz) ] is 
carried out to a multi-channel AM video signal, and the occupancy frequency band of the second signal 
presupposes that they are 0 thru/ or 200MHz. In this case, frequency conversion of one signal is carried out, by 
making it a frequency band not lap mutually, frequency multiplex [ of these signals ] can be carried out, and they 
can be transmitted. So, in the example shown in drawing 10 , frequency conversion of the multi-channel AM 
video signal is carried out to the frequency band (590MHz thru/or 950MHz) using the 500MHz local oscillation 
signal. 
[0007] 

[Problem(s) to be Solved by the Invention] If frequency conversion of the video signal is carried out collectively, 
the cross modulation between each channel will pose a problem, on the other hand, in order to carry out 
frequency conversion of the video signal of each channel independently, it is the same as the number of 
channels of a video signal — it is necessary to prepare the both sides of a transmitting side and a receiving side 
the frequency conversion section of **, and the more the number of channels increases, the more cost will go 
up. Moreover, when carrying out frequency conversion of the second signal and the band of this signal is large, 
the mixer of a broadband will be needed and cost will go up. Image transmission of about 30 channels is desired 
and much CATV by which current employment is carried out requires image transmission of low cost without the 
problem of cross modulation. 

[0008] Moreover, in a Prior art, a filter is needed for multiplexing of a signal, and separation, and when the group 
delay frequency characteristics of a filter are inadequate, distortion will arise in a multi-channel AM video signal. 
Moreover, since the filter with which it is satisfied of properties, such as amplitude deflection and a group delay, 
over a broadband in one side of the two signals being very a broadband is not obtained, separating into two 
signals is impossible, without producing distortion. 

[0009] Furthermore, in a Prior art, since the multi-channel AM video signal is transmitted with intensity 
modulation, it is in the middle of transmission, and when branching to multistage, problems, such as waveform 
distortion, will arise. It is important to increase the number which can branch when lowering the cost per 
subscriber, and the problem of branching is an important technical problem. 

[0010] This invention aims at offering the optical transmission device of the low cost which can solve such a 
technical problem and can transmit simultaneously the AM signal by which frequency multiplex was carried out, 
and other signals. 
[0011] 

[Means for Solving the Problem] In the optical transmission device which the optical transmission device of this 
invention changes into a lightwave signal the AM signal by which frequency multiplex was carried out, the second 
different signal from this especially a multi-channel AM video signal, and signals, such as a telephone and online 
communications, and is multiplexed A modulation conversion means to bundle up the AM signal by which 
frequency multiplex was carried out, and to change into FM modulating signal, It has an optical transmitting 
means to carry out multiplex [ of the output and the second signal of this modulation conversion means ], and to 
change into a lightwave signal. A modulation conversion means The optical frequency modulation section which 
considers the AM signal by which frequency multiplex was carried out as a modulation input, and outputs the 
lightwave signal by which FM modulation was carried out, The optical frequency local oscillation section which 
outputs the local oscillation light of this lightwave signal by which FM modulation was carried out, and the optical 
frequency which left only the intermediate frequency, Consider as an input the lightwave signal it was 
multiplexed [ lightwave signal ] by the optical multiplexing section which multiplexs the lightwave signal by which 
FM modulation was carried out, and local oscillation light, and this optical multiplexing section, and the optical- 
heterodyne-detection section which outputs the electrical signal of an intermediate frequency equal to the 
difference of the optical frequency of the lightwave signal and local oscillation light by which FM modulation was 
carried out is included. A difference with the main optical frequency of the lightwave signal by which FM 
modulation was carried out with local oscillation light is characterized by being set up more greatly than the sum 
of the mesial magnitude of the occupied bandwidth of a lightwave signal and the occupied bandwidth of the 
second signal by which FM modulation was carried out. 

[0012] The technique which carries out the frequency modulation of the multi-channel AM video signal 
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collectively is shown in the patent application by the same applicant as this application, and the Heisei 7 patent 
application No. 073639. This application compounds a package FM video signal by using this technique and 
making the value of an intermediate frequency into the mesial magnitude of the occupied bandwidth of a package 
FM video signal, and the value beyond the sum total of the occupied bandwidth of the second signal, without 
lapping with the second signal. It can multiplex with the second signal by this, without carrying out frequency 
conversion of each of multi-channel AM video signals, and the second signal can acquire the original multi- 
channel AM video signal independently by restoring to frequency modulation in a receiving side. 
[0013] In this invention, since an AM signal is changed and transmitted to FM modulating signal and the second 
signal is transmitted by intensity modulation, it is not necessary to use a filter for multiplexing and separation of 
a signal. Therefore, the problem of the group delay frequency characteristics of a filter can be avoided, and 
multiplexing of the very large signal of a band is attained. 

[0014] As an optical transmitting means, after multiplexing the output and the second signal of a modulation 
conversion means in the phase of an electrical signal, the configuration of changing into a lightwave signal may 
be used, and the configuration it multiplexs [ configuration ] after changing into a lightwave signal may be used. 
When multiplexing in the phase of an electrical signal, it can have the electrical signal multiplexing section which 
multiplexs electrically the electrical signal and the second signal of the intermediate frequency which the 
optical-heterodyne-detection section outputs, and the optical transmitting section which outputs the lightwave 
signal by which intensity modulation was carried out by considering the output signal of this electrical signal 
multiplexing section as a modulation input. Moreover, after changing into a lightwave signal, when multiplexing, it 
can have the two optical transmitting sections which output the lightwave signal by which intensity modulation 
was carried out by considering the electrical signal and the second signal of an intermediate frequency as a 
modulation input, respectively, and the optical multiplexing section which multiplexs the output of these two 
optical transmitting sections. Furthermore, one laser light source and the optical distribution section which 
distributes the output light of this light source to two, It can also have the first external optical modulator which 
while was distributed, and considers the electrical signal of an intermediate frequency as a modulation input, and 
carries out intensity modulation of the light, the second external optical modulator which considers the second 
signal as a modulation input and carries out intensity modulation of the light of distributed another side, and the 
optical multiplexing section which multiplexs the output of these two optical transmitting sections. 
[0015] It has the optical receiver which receives the lightwave signal transmitted to the optical transmission line 
from the optical transmitting means. To this optical receiver The light / electric converter which changes a 
lightwave signal into an electrical signal, and the electrical signal distribution section which allots the electrical 
signal which this light / electric converter output for 2 minutes, It is good to include the means which carries out 
opposite phase addition in the electrical signal of another side which adjusted the phase and amplitude of an 
output of the filter means which takes out the second signal from one side of the distributed electrical signal, 
and this filter means, and was distributed by the electrical signal distribution section. That is, the broadband 
signal of another side can be taken out by subtracting one signal from the condition of having been multiplexed 
in two signals, without producing distortion. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the block block diagram showing the operation gestalt of this 
invention. Here, the case where the multi-channel AM video signal by which frequency multiplex was carried out, 
and the second different signal from this are changed and multiplexed to a lightwave signal is explained. The first 
input terminal 1 by which, as for the optical transmission device of this operation gestalt, a multi-channel AM 
video signal is inputted into a transmitting side, The second input terminal 2 into which the second signal other 
than a video signal is inputted, and package FM modulator 3 which bundles up a multi-channel AM video signal 
and is changed into FM modulating signal, It has the optical transmitter 4 which carries out multiplex [ of the 
output and the second signal of this package FM modulator 3 ], and is changed into a lightwave signal, and the 
output of the optical transmitter 4 is connected to the optical-fiber-transmission way 5. Moreover, a receiving 
side is equipped with the optical receiver 6 which receives the lightwave signal transmitted to the optical-fiber- 
transmission way 5 from the optical transmitter 4, FM demodulator 7 which recovers a multi-channel AM video 
signal from an input signal, the first output terminal 8 to which the multi-channel AM video signal to which it 
restored is outputted, and the second output terminal 9 to which the second received signal is outputted. As the 
second signal, two-way communication signals, such as a telephone and data communication, can be considered. 

[0017] With this operation gestalt, a package FM modulation is carried out, a multi-channel AM video signal is 
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also perform and carry out frequency multiplex [ of the frequency conversion ] from a subscriber side. It is not 
limited to a two-way communication signal, and, as for the second signal, the class of signal can also use digital 
baseband signaling and a video signal. 
[0027] 

[Effect of the Invention] As explained above, the optical transmission device of this invention can transmit 
simultaneously the AM signal by which frequency multiplex was carried out, and other signals to low cost. In this 
invention, it is not necessary to use a filter for multiplexing and separation of a signal, the problem of the group 
delay frequency characteristics of a filter can be avoided, and it becomes possible to carry out multiplex [ of the 
very large signal of a band ], and to transmit it. Although this invention is especially used for transmission of a 
video signal and is effective, there is effectiveness which can use also for transmission of other signals and can 
increase the efficiency of a transmission line. 
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TECHNICAL FIELD 



[Field of the Invention] This invention is used for transmission of the broadband signal by the lightwave signal. It 
is related with the technique of transmitting simultaneously the signal by which frequency division multiplex was 
carried out especially, and other signals with an optical fiber. It is related with the technique of transmitting 
simultaneously the video signal of cable television (CATV), or a video on demand (VOD) and others, and the 
signal transmission of a telephone, or data communication and others on the same transmission line, in more 
detail. 
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PRIOR ART 



[Description of the Prior Art] In image transmission systems, such as CATV, it is required that another video 
signal should be sent only to the destination which had the demand of transmission like VOD besides the usual 
video signal. In transmitting various signals, such as a telephone and online communications, besides CATV, in 
preparing a transmission line for each reason, there is a problem in cost and it has become pressing need to 
enable it to send many signals in one transmission line. 

[0003] When transmitting two or more transmission signals simultaneously, the approach by frequency multiplex 
has been used conventionally. Such a conventional example is shown in drayying 9 and drawing 10 . Drawing 9 
shows the example of a configuration of the optical transmission device which transmits simultaneously the 
signal transmission (this is called "second signal") of a multi-channel AM video signal, a telephone, or data 
communication and others, and drawing 10 shows the signal wave form of each part. In drawing 10 , (a) thru/or 
(d) are the signals of a transmitting side, and the video signal of an intermediate frequency with which the multi- 
channel AM video signal was carried out for (a), and frequency conversion of the second signal and the (c) was 
carried out for (b), and (d) show the multiple signal with which it was multiplexed in two signals. Moreover, (e) 
thru/or (g) are the signals of a receiving side, and the video signal of an intermediate frequency with which (e) 
was separated from the input signal, the receiving multi-channel AM video signal with which frequency 
conversion of the (f) was carried out, and (g) show the second signal separated from the input signal. 
[0004] In this conventional example, frequency conversion of the multi-channel AM video signal is carried out, 
and the second signal is transmitted using the vacant frequency band. That is, the multi-channel AM video signal 
(a) inputted from the first input terminal 101 is inputted into a mixer 103, and the signal from a local oscillator 
104 is mixed. By removing the low-pass component of the output of a mixer 103 with the high region filter 105, 
the video signal (c) of the intermediate frequency by which frequency conversion was carried out is acquired. 
This high-frequency component of the second signal (b) inputted from the second input terminal 102 on the 
other hand is removed with the low-pass filter 106. It multiplexs and the output of this low-pass filter 106 and 
the output of the high region filter 105 are inputted into the optical transmitting section 107. The optical 
transmitting section 107 is carrying out intensity modulation for example, of the semiconductor laser for 
transmission, changes the inputted multiplexing signal into a lightwave signal, and transmits to the optical-fiber- 
transmission way 108. In a receiving side, it changes into an electrical signal with the photodiode in light / 
electric converter 109, and separates into two signals, and one side is inputted into the high region filter 110, 
and another side is inputted into the low-pass filter 111. Thereby, the video signal (e) of an intermediate 
frequency is acquired by the output of the high region filter 1 10. It mixes with the output of a local oscillator 1 1 3 
with a mixer 1 12, frequency conversion of this video signal is carried out, and it returns to the original frequency. 
Thereby, a multi-channel AM video signal (f) is acquired by the first output terminal 114. On the other hand, the 
second signal (g) is acquired by the output of the low-pass filter 111, and this is outputted to the second output 
terminal 115. 

[0005] Although frequency conversion of the multi-channel AM video signal shall be carried out collectively here, 
frequency conversion can also be carried out for every channel. Moreover, frequency conversion of the second 
signal may be carried out. 

[0006] Here, as shown in drawing 10 , division multiplex [ of the frequency band (90MHz thru/or 450MHz) ] is 
carried out to a multi-channel AM video signal, and the occupancy frequency band of the second signal 
presupposes that they are 0 thru/or 200MHz. In this case, frequency conversion of one signal is carried out, by 
making it a frequency band not lap mutually, frequency multiplex [ of these signals ] can be carried out, and they 
can be transmitted. So, in the example shown in drawin g 10 , frequency conversion of the multi-channel AM 
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video signal is carried out to the frequency band (590MHz thru/or 950MHz) using the 500MHz local oscillation 
signal. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the optical transmission device of this invention can transmit 
simultaneously the AM signal by which frequency multiplex was carried out, and other signals to low cost. In this 
invention, it is not necessary to use a filter for multiplexing and separation of a signal, the problem of the group 
delay frequency characteristics of a filter can be avoided, and it becomes possible to carry out multiplex [ of the 
very large signal of a band ], and to transmit it. Although this invention is especially used for transmission of a 
video signal and is effective, there is effectiveness which can use also for transmission of other signals and can 
increase the efficiency of a transmission line. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] If frequency conversion of the video signal is carried out collectively, 
the cross modulation between each channel will pose a problem, on the other hand, in order to carry out 
frequency conversion of the video signal of each channel independently, it is the same as the number of 
channels of a video signal — it is necessary to prepare the both sides of a transmitting side and a receiving side 
the frequency conversion section of **, and the more the number of channels increases, the more cost will go 
up. Moreover, when carrying out frequency conversion of the second signal and the band of this signal is large, 
the mixer of a broadband will be needed and cost will go up. Image transmission of about 30 channels is desired 
and much CATV by which current employment is carried out requires image transmission of low cost without the 
problem of cross modulation. 

[0008] Moreover, in a Prior art, a filter is needed for multiplexing of a signal, and separation, and when the group 
delay frequency characteristics of a filter are inadequate, distortion will arise in a multi-channel AM video signal. 
Moreover, since the filter with which it is satisfied of properties, such as amplitude deflection and a group delay, 
over a broadband in one side of the two signals being very a broadband is not obtained, separating into two 
signals is impossible, without producing distortion. 

[0009] Furthermore, in a Prior art, since the multi-channel AM video signal is transmitted with intensity 
modulation, it is in the middle of transmission, and when branching to multistage, problems, such as waveform 
distortion, will arise. It is important to increase the number which can branch when lowering the cost per 
subscriber, and the problem of branching is an important technical problem. 

[0010] This invention aims at offering the optical transmission device of the low cost which can solve such a 
technical problem and can transmit simultaneously the AM signal by which frequency multiplex was carried out, 
and other signals. 
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MEANS 



[Means for Solving the Problem] In the optical transmission device which the optical transmission device of this 
invention changes into a lightwave signal the AM signal by which frequency multiplex was carried out, the second 
different signal from this especially a multi-channel AM video signal, and signals, such as a telephone and online 
communications, and is multiplexed A modulation conversion means to bundle up the AM signal by which 
frequency multiplex was carried out, and to change into FM modulating signal, It has an optical transmitting 
means to carry out multiplex [ of the output and the second signal of this modulation conversion means ], and to 
change into a lightwave signal. A modulation conversion means The optical frequency modulation section which 
considers the AM signal by which frequency multiplex was carried out as a modulation input, and outputs the 
lightwave signal by which FM modulation was carried out, The optical frequency local oscillation section which 
outputs the local oscillation light of this lightwave signal by which FM modulation was carried out, and the optical 
frequency which left only the intermediate frequency, Consider as an input the lightwave signal it was 
multiplexed [ lightwave signal ] by the optical multiplexing section which multiplexs the lightwave signal by which 
FM modulation was carried out, and local oscillation light, and this optical multiplexing section, and the optical- 
heterodyne-detection section which outputs the electrical signal of an intermediate frequency equal to the 
difference of the optical frequency of the lightwave signal and local oscillation light by which FM modulation was 
carried out is included. A difference with the main optical frequency of the lightwave signal by which FM 
modulation was carried out with local oscillation light is characterized by being set up more greatly than the sum 
of the mesial magnitude of the occupied bandwidth of a lightwave signal and the occupied bandwidth of the 
second signal by which FM modulation was carried out. 

[0012] The technique which carries out the frequency modulation of the multi-channel AM video signal 
collectively is shown in the patent application by the same applicant as this application, and the Heisei 7 patent 
application No. 073639. This application compounds a package FM video signal by using this technique and 
making the value of an intermediate frequency into the mesial magnitude of the occupied bandwidth of a package 
FM video signal, and the value beyond the sum total of the occupied bandwidth of the second signal, without 
lapping with the second signal. It can multiplex with the second signal by this, without carrying out frequency 
conversion of each of multi-channel AM video signals, and the second signal can acquire the original multi- 
channel AM video signal independently by restoring to frequency modulation in a receiving side. 
[0013] In this invention, since an AM signal is changed and transmitted to FM modulating signal and the second 
signal is transmitted by intensity modulation, it is not necessary to use a filter for multiplexing and separation of 
a signal. Therefore, the problem of the group delay frequency characteristics of a filter can be avoided, and 
multiplexing of the very large signal of a band is attained. 

[0014] As an optical transmitting means, after multiplexing the output and the second signal of a modulation 
conversion means in the phase of an electrical signal, the configuration of changing into a lightwave signal may 
be used, and the configuration it multiplexs [ configuration ] after changing into a lightwave signal may be used. 
When multiplexing in the phase of an electrical signal, it can have the electrical signal multiplexing section which 
multiplexs electrically the electrical signal and the second signal of the intermediate frequency which the 
optical-heterodyne-detection section outputs, and the optical transmitting section which outputs the lightwave 
signal by which intensity modulation was carried out by considering the output signal of this electrical signal 
multiplexing section as a modulation input. Moreover, after changing into a lightwave signal, when multiplexing, it 
can have the two optical transmitting sections which output the lightwave signal by which intensity modulation 
was carried out by considering the electrical signal and the second signal of an intermediate frequency as a 
modulation input, respectively, and the optical multiplexing section which multiplexs the output of these two 
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optical transmitting sections. Furthermore, one laser light source and the optical distribution section which 
distributes the output light of this light source to two, It can also have the first external optical modulator which 
while was distributed, and considers the electrical signal of an intermediate frequency as a modulation input, and 
carries out intensity modulation of the light, the second external optical modulator which considers the second 
signal as a modulation input and carries out intensity modulation of the light of distributed another side, and the 
optical multiplexing section which multiplexs the output of these two optical transmitting sections. 
[0015] It has the optical receiver which receives the lightwave signal transmitted to the optical transmission line 
from the optical transmitting means. To this optical receiver The light / electric converter which changes a 
lightwave signal into an electrical signal, and the electrical signal distribution section which allots the electrical 
signal which this light / electric converter output for 2 minutes, It is good to include the means which carries out 
opposite phase addition in the electrical signal of another side which adjusted the phase and amplitude of an 
output of the filter means which takes out the second signal from one side of the distributed electrical signal, 
and this filter means, and was distributed by the electrical signal distribution section. That is, the broadband 
signal of another side can be taken out by subtracting one signal from the condition of having been multiplexed 
in two signals, without producing distortion. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the block block diagram showing the operation gestalt of this 
invention. Here, the case where the multi-channel AM video signal by which frequency multiplex was carried out, 
and the second different signal from this are changed and multiplexed to a lightwave signal is explained. The first 
input terminal 1 by which, as for the optical transmission device of this operation gestalt, a multi-channel AM 
video signal is inputted into a transmitting side, The second input terminal 2 into which the second signal other 
than a video signal is inputted, and package FM modulator 3 which bundles up a multi-channel AM video signal 
and is changed into FM modulating signal, It has the optical transmitter 4 which carries out multiplex [ of the 
output and the second signal of this package FM modulator 3 ], and is changed into a lightwave signal, and the 
output of the optical transmitter 4 is connected to the optical-fiber-transmission way 5. Moreover, a receiving 
side is equipped with the optical receiver 6 which receives the lightwave signal transmitted to the optical-fiber- 
transmission way 5 from the optical transmitter 4, FM demodulator 7 which recovers a multi-channel AM video 
signal from an input signal, the first output terminal 8 to which the multi-channel AM video signal to which it 
restored is outputted, and the second output terminal 9 to which the second received signal is outputted. As the 
second signal, two-way communication signals, such as a telephone and data communication, can be considered. 

[0017] With this operation gestalt, a package FM modulation is carried out, a multi-channel AM video signal is 
transmitted, and it is characterized by the ability to multiplex by carrying out the intermediate frequency of a 
package FM modulation beyond the value which added the occupancy frequency band of the second signal to 
the mesial magnitude of the occupied bandwidth of a package FM video signal, without overlapping the second 
signal at this time. For this reason, the optical frequency modulation section 31 which considers a multi-channel 
AM video signal as a modulation input, and outputs the lightwave signal by which FM modulation was carried out 
to package FM modulator 3, The optical frequency local oscillation section 32 which outputs the local oscillation 
light of this lightwave signal by which FM modulation was carried out, and the optical frequency which left only 
the intermediate frequency, The lightwave signal it was multiplexed [ lightwave signal ] by the optical multiplexing 
section 33 which multiplexs the lightwave signal by which FM modulation was carried out, and local oscillation 
light, and this optical multiplexing section 33 is considered as an input, and it has the optical-heterodyne- 
detection section 34 which outputs the electrical signal of an intermediate frequency equal to the difference of 
the optical frequency of the lightwave signal and local oscillation light by which FM modulation was carried out. 
The difference with the main optical frequency of the lightwave signal by which FM modulation was carried out 
with local oscillation light is set up more greatly than the sum of the mesial magnitude of the occupancy 
frequency band of a lightwave signal and the occupancy frequency band of the second signal by which FM 
modulation was carried out. 

[0018] Drawing 2 shows the signal wave form of each part of the optical transmission device shown in drawing 
1 . In drawin g 2 , (a) thru/or (d) are the signals of a transmitting side, and the signal with which the multi-channel 
AM video signal was carried out for (a), and the package FM modulation of the second signal and the (c) was 
carried out for (b), and (d) show the modulating-signal component of a sending signal. Moreover, (e) thru/or (g) 
are the signals of a receiving side, and the package FM modulating signal with which (e) was received, the multi- 
channel AM video signal which restored to (f), and (g) show the second signal separated from the input signal. 
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With reference to drawing 2 , actuation of the optical transmission device shown in drawing 1 is explained in 
more detail. 

[0019] Division multiplex [ of the frequency band of f 1 thru/or f2 ] is carried out to the multi-channel AM video 
signal (a) inputted into the first input terminal 1. Moreover, the second signal (b) inputted into the second input 
terminal 2 makes f3 thru/or f4 the occupancy frequency band. Package FM modulator 3 considers a multi- 
channel AM video signal as an input, and changes this signal into the package FM video signal (c) which makes f5 
thru/or f6 an occupancy frequency band. The optical transmitter 4 multiplexs, after changing this second signal 
and the output of package FM modulator 3 into the phase or lightwave signal of an electrical signal, and it is 
transmitted to the optical-fiber-transmission way 5 as an optical multiple signal (d). In the optical receiver 6, the 
lightwave signal transmitted in the optical-fiber-transmission way 5 is changed into an electrical signal, and it 
separates into a package FM video signal (e) and the second signal (g) again. By restoring to the separated 
package FM video signal with FM demodulator 7, the original multi-channel AM video signal (f) is restored. The 
restored multi-channel AM video signal is outputted to the first output terminal 8, and the second signal is 
outputted to the second output terminal 9. 

[0020] Here, explanation is continued as a value of fl, f2, f3, and f4 as f1=90MHz, f2=450MHz, f3=0MHz, and 
f4=200MHz. 

[0021] The optical frequency modulation section 31 outputs the lightwave signal by which the optical frequency 
modulation was carried out from a multi-channel AM video signal using the single mode laser for for example, an 
optical frequency modulation, single mode laser uses also as the optical frequency local oscillation section 32 — 
having — delta-frequency deltafL of the oscillation optical frequency and the oscillation frequency of the optical 
frequency modulation section 31 In order to prevent a package FM video signal and the second signals 
overlapping, at the mesial magnitude (deltafFM/2) of occupied-bandwidth deltafFM of a package FM video signal 
It must be larger than the value (deltafFM/2+deltafsec) which added occupied-bandwidth deltafsec (=f4- 
f3=0.2GHz) of the second signal. Here, it may be deltafFM=3.2GHz as an example. Therefore, it is 
deltafFM/2+deltafsec =1.8GHz and may be deltafL =2.1 GHz as a larger value than this, delta fFM and delta fl_ It 
is set to f5=deltafL-deltafFM / 2= 500MHz, and f6=deltafl_+deltafFM / 2= 3.7GHz from a value. These are 
multiplexed by the optical multiplexing section 33 using an optical coupler. For the lightwave signal it was 
multiplexed [ lightwave signal ], it is inputted into the optical-heterodyne-detection section 34, detection on the 
strength [ optical ] by the photodiode is performed, and center frequency is deltafL. An equal electrical signal is 
outputted. 

[0022] Dr awing 3 thru/or drawing 5 show the separate example of a configuration of the optical transmitter 4. In 
the example of a configuration shown in drawing 3 , after having the electrical signal multiplexing section 41 1 and 
the optical transmitting section 412 and multiplexing a package FM video signal and the second signal in the 
electrical signal multiplexing section 411, intensity modulation of the semiconductor laser for transmission of the 
optical transmitting section 412 is carried out by considering this electrical signal as a modulation input. A power 
multiplexing machine is used as the electrical signal multiplexing section 41 1. In the example of a configuration 
shown in drawing 4 , it has the two optical transmitting sections 421 and 422 and optical multiplexing sections 
423, a package FM video signal and the second signal are respectively inputted into the optical transmitting 
sections 421 and 422 separate as a modulation input, intensity modulation of the semiconductor laser for 
transmission is carried out, and the acquired lightwave signal is multiplexed with the optical coupler of the optical 
multiplexing section 423. In the example of a configuration shown in drawing 5 , it has a laser light source 431, 
the external optical modulators 433 and 434 of the 432 or 2 optical distribution sections, the optical delay line 
435, and the optical multiplexing section 436, intensity modulation of the output light from a laser light source 
431 is carried out with the external optical modulator 433 which considers a package FM video signal for one 
side as a modulation input at the optical coupler of the optical distribution section 432 by dividing into two, and 
intensity modulation of another side is carried out with the external optical modulator 434 which considers the 
second signal as a modulation input. The output light of the external optical modulators 433 and 434 multiplexs in 
the optical multiplexing section 436, after giving the differential delay more than coherent length with the optical 
delay line 435. The optical delay line 435 is used for preventing the light divided into two interfering again. 
[0023] Drawing 6 shows the example of a configuration of the optical receiver 6. This optical receiver 6 is 
equipped with light / electric converter 61, the electrical signal distribution section 62, the low-pass filter 63, the 
electrical signal distribution section 64, a phase and an amplitude controller 65, and the electrical signal 
multiplexing section 66, and equips a phase and the amplitude controller 65 with a phase inverter 651, a phase 
adjuster 652, the electric amplifier 653, and variable attenuator 654. Light / electric converter 61 changes into 
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an electrical signal the lightwave signal transmitted in the optical-fiber-transmission way 5, and the electrical 
signal distribution section 62 distributes this electrical signal to two. While was distributed, and the low-pass 
filter 63 inputs another side into a phase and the amplitude controller 65 while ejection and the electrical signal 
distribution section 64 output one of these for the second signal from a signal. In a phase and the amplitude 
controller 65, the phase of the second signal is reversed with a phase inverter 651, in case it multiplexs with 
another [ which was distributed in the electrical signal distribution section 62 by the phase adjuster 652 ] signal, 
a phase is adjusted so that it may become the form of subtraction exactly, and the electric amplifier 653 and 
variable attenuator 654 adjust amplitude level. The electrical signal multiplexing section 66 multiplexs with the 
signal to which the output of a phase and the amplitude controller 65 was distributed by the electrical signal 
distribution section 62, and it takes out a package FM video signal, without using a filter. 

[0024] Drawing 7 shows the example of a configuration of FM demodulator 7. This FM demodulator 7 is the delay 
detector circuit known well, and is equipped with a limiter 71, the delay line 72, a flip-flop 73, and the low-pass 
filter 74. While shaping in waveform the package FM video signal to which it should restore by the limiter 71 and 
supplying the set input of a flip-flop 73, the reset input of a flip-flop 73 is supplied via the delay line 72. A multi- 
channel AM video signal gets over with outputting the output of a flip-flop 73 through the low-pass filter 74. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Drawing 8 shows the example in the case of transmitting signals other than a video signal 
bidirectionally. A center side is equipped with the first input terminal 1, second input terminal 2, package FM 
modulator 3, and optical transmitter 4, and the communication system sending signal as the second signal is 
inputted into a multi-channel AM video signal and the second input terminal at the first input terminal 1. A 
center side is further equipped with the optical coupler 13 which branches the communication system input 
signal from a subscriber side from the optical-fiber-transmission way 5, and the optical receiver 14 which 
receives the branched lightwave signal, and it has the output terminal 15 which outputs a communication system 
input signal. Moreover, in addition to the optical receiver 6, FM demodulator 7, the first, and the second output 
terminal 8 and 9, a subscriber side is equipped with the input terminal 10 into which a communication system 
sending signal is inputted, the optical transmitter 1 1 which changes and outputs the signal to a lightwave signal, 
and the optical coupler 12 which combines a lightwave signal with the optical-fiber-transmission way 5. 
[0026] The signal sent to a subscriber side from a center side, and since it is incoherent, multiplexing of the 
signal sent to a center side from a subscriber side is possible as it is using the optical couplers 12 and 13. An 
optical turnout is prepared in the optical-fiber-transmission way 5, and it can communicate between one center 
side apparatus and two or more subscriber side equipments. Multiplexing and branching of the lightwave signal in 
this case may use a wavelength multiplexing coupler as usual. Moreover, the signal sent to a center side may 
also perform and carry out frequency multiplex [ of the frequency conversion ] from a subscriber side. It is not 
limited to a two-way communication signal, and, as for the second signal, the class of signal can also use digital 
baseband signaling and a video signal. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block block diagram showing the operation gestalt of this invention. 
[Drawing 2] Drawing showing the signal wave form of each part. 

[Dra wing 3] The block diagram showing the example of a configuration of an optical transmitter. 
[Drawing 4] The block diagram showing another example of a configuration of an optical transmitter. 
[Drawing 5] The block diagram showing still more nearly another example of a configuration of an optical 
transmitter. 

[Drawing 6] The block diagram showing the example of a configuration of an optical receiver. 

[Drawing 7] The block diagram showing the example of a configuration of an FM demodulator. 

[Drawing 8] The block block diagram showing the example in the case of transmitting signals other than a video 

signal bidirectionally. 

[Drawing 9] The block block diagram showing the optical transmission device of the conventional example. 
[Drawing 10] Drawing showing the signal wave form of each part. 
[Description of Notations] 

1 First Input Terminal 

2 Second Input Terminal 

3 Package FM Modulator 

4 11 Optical transmitter 

5 Optical-Fiber-Transmission Way 

6 14 Optical receiver 

7 FM Demodulator 

8 First Output Terminal 

9 Second Output Terminal 

10 Input Terminal 

12 13 Optical coupler 
15 Output Terminal 

31 Optical Frequency Modulation Section 

32 Optical Frequency Local Oscillation Section 

33 Optical Multiplexing Section 

34 Optical-Heterodyne-Detection Section 
41 1 Electrical Signal Multiplexing Section 
412, 421, 422 Optical transmitting section 
423 436 Optical multiplexing section 

431 Laser Light Source 

432 Optical Distribution Section 

433 434 External optical modulator 
435 Optical Delay Line 

61 Light / Electric Converter 

62 Electrical Signal Distribution Section 

63 74 Low-pass filter 

64 Electrical Signal Distribution Section 

65 Phase and Amplitude Controller 
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66 Electrical Signal Multiplexing Section 

651 Phase Inverter 

652 Phase Adjuster 

653 Electric Amplifier 

654 Variable Attenuator 

71 Limiter 

72 Delay Line 

73 Flip-flop 
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( d > ft#©aa(fi#j5K»*^-r. 

( e ) L ( g > te&m®XDm , ( e ) fctg 

JSFNeEBHi# t ( f ) ttftWSftfcg^* 
>*^AMR*«#, (sr) tt«fifi#J&>6#JII3ft;fc 
Sir. ©M#*5k-T. I2^#MLt, lltel/ctt 40 

[0 0 19] W— OA*» J flCCA*3tl4^ + >* 
Jl/AM8fc«fs^ ( a ) CCtt, f l&^Lf 2 (DJSi^lKS 
J&WJ»3*»SftTl>*. mrcDA^ffl^&cA 
*Sti€>®Zl(Offi# (b) « % f 3&C>0f 4*d£fiNB 
aaRWWiLT^-S. -gFM^iBS3». 
Jl/AMWt««#%A*iL/. C0>(t-»*f 5ttt>Uf 6 
*r6Wffl««S«<b-r*-f§FMR|fce# (c) tegft 
f£ Q #i£fi»4U\ C<D»r(Dm#<t-eFM£WS 
3 COffi^J t *ia«#ogB* * l*tt36d-*KSHft L T 50 
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ya&mm^ <d> iur^ w^e§B 

M3*#tff^ (e) tm~<Dim (e) ^cMt§ 0 # 
K3ftfc--}SF MR«fi^*FMffllS7 frc <fc 0 9BBt 
3C£T\ ^^t>^^AMKtff^ (f ) #ffi7C 

3ft£ e ass n^^^ t AMWRtf 

[0 0 2 0] CCt\ f 1, f2, f 3, f 4<Dmth 
X s fl=90MHz, f2=450MHz. f 3 = 0 
MHz. f 4= 2 0 0MHz <fcOTttK**iWS. 

[0 0 2 1] J^ftHRSmff 3 1 tt. «^.tf36ffi?ft»* 

mWZ>* ^«MBI3tifc3l6«#*fflA-r*. 36JB 
«SKA3R?&£fl: 32ibt =e- F U -If #/Bl» 6 
ft* *©5MR)^«»i*Ja»«KI«»3 KDIKSMift 
WltCDmWmMAf, -SFMR««#<fc»-CD« 
^i^tt^i^CiiES^feat), — fSFMK«#-^(D 
A*«»«[1WBAf ri i©*t( (Af FM /2) jc, JUro 
«#©i&WJH?8a»W(lA f sec (=f 4-f 3 = 0. 2 
GHz) (Af FH /2+Af sec ) <«A£ 

<awhtt&6&^ 0 ccttt-Wiut, A f fm - 

3. 2GHzif^ 0 UWotAf FB /2+Af sec 
= 1. 8GHzt*0s cn<fc0Ml^iir k Af 
t_ =2. lGHz£-T£ 0 A f F n, A f L CDffi^6, f 
5=Af L ~Af FH /2 = 5 0 0MHz, f6=Af L 
+ Af FH /2-3. 7GHzi4S. Ztih&ffljUtyt 

*^*flai*fc*^a»3 3ccj:o^» , r*. 

fc^#»^^n^^>«SR»3 4K:A*Sn. 

hy^*-FKJ:**aMC«W3Wfft>ti, 
A f L i*L^«ftMi#3&sffi*3ti4o 

[0 0 2 2 ] H3&l*OH5«*^«4©S8^©»J5S 
BOK^aWSWrtt, *»##^ift»4 1 

1 £36jiSf8SP4 1 2 i^ffi^, -fi5FMIft<R«#i»r. 

©fi#i*«afi#^tt»4 i lr^jgim com 
mw^^mxtjtox, ytmmzM 1 2 osfts*^ 
#u-if£^jg^irr£o «a«#^«K»4 liar 
i^W^t^n^o H4cc^-r«fiRWrtt, 

— oCW6a£«»4 2 1, 4 2 2 <h*&^4 2 3 i^ffi 
A, -^FMH«E«#i»-CDfi#i*§^S:HA*<t 
Lrj|^©*a«»4 2 1,4 2 2fcA#LTSflMi¥ 

2 3owt*^7^»t^ H5cc^-r«jaE«rtt, u 

-1f3teW4 3 1 , 3K^iB»4 3 2 , ro<D^ap*SEPS 
4 3 3, 4 3 4, *31^4 3 5 *5 <£ CJP*-&««4 3 6 
!f36«4 3 1 30»6<DIH^***»E«4 3 

2co**^^rz:o(c»w % -^^-gFMWtff^-^ 
SaHA*iT5^SU*fEiHS4 3 3 CC J: 0 SfiflSEH 0 , 

fl&^%»n©fi#*SHA*<t-r&^»3es:w84 3 4 



(5) 

9 

«4 3 5 ^^©b. -^(c^-wfc^syfT^-rs 

[0 02 3 ] H6tt36gfB«60«teSWI*^r. £©?£ 
Sfi*6 »it/««@E»BP6 1 , 9SMS ##B»B 2 . 

ffiMwese 3 . m&timfj&eie 4 , ®.m ■ mmmm 

g|56 5*sJ:eniaiflM?£»*6 6 tfittB • SMH 

USB 6 5 KB. fitfBSfsff 6 5 1 . ftfIPifi£6 5 2. 10 
HlniitiS6 5 3*J«ty r SJ*«aESe 5 4 * 

/•araase i bt£7 t -r^essKs *eaisnr * 
?t*##*««m#tcsaft l . «mft diesis e 2 » e 

mmwmme 5 ka^ti.. {its • ««psa56 5t- 

it, ft*SMi&8 6 5 2 CCJ: 0 Uttff ##IBW 6 2 

^£&£<fc5K{i*|£tSllU SfWSfIB 5 3*JcfcO* 
^S^6 5 4KJ:9!B*U^V*SlBE-f4. «SUB 
^^SP6 6 B. fits • JIipIillMg|56 5©tB^*mMfl 
#5>@BSP 6 2 (C «fc 9 #B2 $ n/cff # iMb, 

[0 02 4] 07BFMW7©iffiW^t. C© 
F M^Plgl 7 B&< aetlAdWKttiaiS'Cft 0 . 'J a 
?$71. iI5i^7 2 , 7'J? 7*7 a-;7'7 3 teitXt 

^Ajss 7 4«i5. mmt^—m f M^tf* 

5 -j £ 7 1 (C J: 9 y V v 7*7 a ? 77 3 30 

©Hz ? h A^JK^-T S <i £ <fe K . aSSSBSg 7 2 £iHE& U 
7*7 B^7 3Cyt? h Xjjdti&t&T 7 
V v 7"7 D v 7"7 3 ©tfi;*jSHKi$'iS£ii7 4 &jlLTfiS 

■So 

[0 0 2 5 ] 

sw^D^asw^-r. ©a**?- 

1, ft?-©A;Wir?-2. -^SFMgWS3teJ:C«ei8« 
«4*flM.. ©A#^l«cB^i>>*;l'AMt* 40 

5 Sfc. iJQA^»CB. 7£§fiti6. FM« 

88S7. m-*SJ:^-©tfi*a^8, 9tCJJD*.. mm 

mmmm^xjj^tiixMm^i o. *©m^^t 
7 t 4'Mim§b<<tm-£-r2>%t}?' ; y 1 2 ^ms. 50 
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[0026] jpA^ffl'i^e-bv^ftiKjUens^B. 

■fe > *fflj*> 6 JEAtM^iM 6tl-SM# <t^>nt-U> 
hT-*-5/c&. *i;77l 2. 1 3 &JBl>T: 

ft. O £ o©-tz > 7 fflj^g iaSfccoJn A#ffJi6B t ©ra 
-e«fi#soJtrc*S 0 c©«^©^l#©^-?e*j«i:o*^ 
few, se*ao^fi^-fi*7^^ffl^rfej:^ 0 
snA^ffiij^ 6 -u > ^fiij^iM htt&im bffl&mz&zn 
■oxmmm^m. l r *> «t i>. n - ©ft ^bs-jet ^aftft 
#fcfig^$n^fc©-c«fe<. ^©aiife^-r y^ju 

[0 0 2 7] 

[H 1 ] *ms<Dm:MJtmzm-r7u ? fwmm. 

[12] SgP©ff^-zgff^^fll 0 
[H3 ] 3tSI(l«0«fiRWI*^-r^n ^ 70. 
[04 ] 7fe31ff«©»iJ©#«^^t-7n » 70_ 
[0 5] ^3*^i«© $ 6KM0D«Wl«*5Vr 7-n ? 7 
0. 

[0 6] ft&mm>m$m*m-t-7'n v ?i. 

[07 ] F M«imH©«fiXW^^f 7"n s, 70o 

[0 8 ] WR«#«^©«^*)R-j5na3«:eas-rs»^o 

[0 9] «£*W<03feeaS*IK*^-r7'ia » 7«SSE0„ 
[010] «flSOfll4«9^«^-rH. 

[##©|5JBJ] 

1 H-©A77ST- 

2 ^-©ATjiraT 

3 -JSFM^PH 
4.11 5fe^fS 

5 3fe7T^^eSSK 

6. 14 ytstmm 

7 FMttSIS 

8 ^-©fflTJim^ 

9 SSncDffi^ShF- 
1 0 AfrWF 

12. 13 ^tiiy'^ 
1 5 a^iSl? 

3 i %mmmmu 

3 2 XJni»U9ffi^Hff 

3 3 jb£ffl& 

3 4 Tfe^f-O^-f >^&g|5 
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4 i i mmn^mm 

4 12. 42 1. 42 2 XMlm SI5 

4 2 3, 4 3 6 

4 3 1 \s—y%M 

432 ^iegp 

4 3 3. 4 34 ftgftE£K8 
4 3 5 ftjgiijg 

6 i yt/mmmm 
e 2 ssut ##Ea$ 

6 3.74 



(6) 

* 6 4 usui -diesis 

6 5 • ©HISSggB 

6 6 *«,m^«g|5 

6 5 1 <mmm 

6 5 2 ft* SSifig 

6 5 3 «9ttt}4B» 
654 liJ3@g&8t 

7 1 <) 5 y £ 
7 2 

>K10 7 3 7 'J7'7Q » 7* 
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CH2] 



[010] 



(a) &?*>*JV 



n 12 



(a) 

<A#> 



am 



90MHz 450MHz 



Cb) 



fS f4 



£5 



£6 



CO VHM? 



0 200MHz 



=1 



590MHz 950MHz 



(d) &wm 



f3 f4 f5 



f6 



(a) 



0 200MHz 590MHz 950MHz 



(e) — ISFM&mm^ 



f5 



f6 



(e) MWHWS-f- 
<*&*[]§&&) 



590MHz 950MHz 



(f) 



fl f2 



CO 

AM Kr&^" 



mm 



90MHz 450MHz 



Cb) 

cauimo 



CL 



f3 M 



Cb) *=a>e# I— v 



0 200MHz 



17] 



— JSFM 




72 



73 



"7 U y 7 
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